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(54) Adaptable 10 card radio modem 

(57) In an IC card or other radio nnodem 1 for a personal 
computer or similar data terminal, an interface section 2 
includes a plurality of different communication interface 
circuits 30-1 to 30-n. When the modem is coupled to a data 
terminal via a PCIS/ICIA interface connector 5, one of the 
interface circuits is selected which matches the 
communication access conditions of the data terminal. 
The interface circuit selected is connected to a radio 
modem section 4 also included in the modem 1. 

Thus the modem is connectabie to various kinds of 
data terminals. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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Fig. 1 
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Fig. 2 
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Fig. 4 
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IC CARD RADIO MODEM 



BACKGROUND OF THE INVENTION 

-»:^« relates to a radio modem for 
The present invention relates lo * 

modulating and demodulating data to b. interchanged 

between remote data terminals and, more particularly, to a 

radio modem implemented as an IC (Integrated Cin:uit) card. 

A conventional IC card mdio modem for the above 

application has a communication interface circuit. When the 

ntdio modem is connected to a personal computer or similar 

data terminal matching it as to communication access 

conditions, it allows the data terminal to interchange data w.th 

a remote data terminal. Usually, the type of an IC for 

■ 1 — « Hiffers from one data terminal to 
controlling a serial port diners irom 

another data terminal. Hence, the communicaUon access 
conditions of the conventional radio modem match only a 
single kind of dau terminals. This brings about a problem 
,ha. the radio modem does not allow two or more different 
kinds of data terminals to communicate, i.e.. it is applicable 
only to. for example, PC-AT based data terminals. 

In today's sophisticated business environments, there is 
an increasing demand for mobile computing services which 
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allow computing resources to be accessed from data terminals 
located at destinations. For example, mobile computing allows 
a person to access a data base or similar computing resource 
by using a data terminal located at a client's office. However, 
5 with the conventional IC card radio modem, the person cannot 
operate the data terminal for communication unless the data 
terminal matches the radio modem. Therefore, the radio 
modem cannot meet the demand for "communication at any 
time and any place" services. 
1 0 Japanese Patent Laid-Open Publication No. 64-60049 

discloses a system in which a plurality of different modems 
are built in a local switch, and one of them matching the 
modem of a maintenance company is automatically selected. 
However, this system is not practicable without resorting to a 

1 5 local switch and a plurality of modems which increase the 

cost. 

SUMMARY OF THE INVENTION 
It is, therefore, an object of the present invention to 

2 0 provide an IC card radio modem connectable to various kinds 

of data terminals. 

A radio modem for allowing data to be interchanged 
between remote data terminals of the present invention has 
an interface section connected to a first data terminal and 
2 5 having a plurality of communication interface circuits each 
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having particular communication access conditions. A radio 
modem section is selectively connectable to any one of the 
communication interface circuits, andselectively modulates or 
demodulates data to be interchanged between the first data 
terminal and a second data terminal. A control section selects 
one of the communication interface circuits matching the first 
data terminal in communication access condition, and connects 
the communication interface circuit selected to the radio 
modem section. 



BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other objects, features and advantages of 
the present invention will become more apparent from the 
following detailed description taken with the accompanying 

1 5 drawings in which: 

FIG. 1 is a block diagram schematically showing an 
interface section included in a conventional IC card radio 
modem ; 

FIG. 2 is a block diagram schematically showing an IC 

2 0 card radio modem embodying the present invention; 

HG. 3 is a view showing the connection of the radio 
modem of FIG. 2 to a data terminal; and 

FIG. 4 is a table listing attribute data stored in a CIS 
(Card Information Structure) circuit included in the 
2 5 embodi ment. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 
To better understand the present invention, a brief 
reference will be made to a conventional IC card radio modem, 
particularly an interface section thereof, shown in FIG. 1. As 
shown, the interface section has a CIS circuit 100, a PCMCIA 
(Personal Computer Memory Card International Association) 
interface circuit 101, and a communication interface circuit 
102. The CIS circuit 100 is an attribute memory storing data 
representative of the functions, performance and other 
attributes of the IC card. The PCMCIA interface circuit 101 
has various kinds of registers based on a PCMCIA interface. 
The communication interface circuit 102 interchanges 
communication data with a personal computer or similar data 
terminal to which the IC card is mounted. The problem with 
the conventional IC card radio modem is that the 
communication access conditions of the communication 
interface circuit 102 match only a single kind of data 
terminals, as discussed eariier. That is, the radio modem does 
not allow two or more different kinds of data terminals to 
communicate. 

Referring to FIG. 2, an IC card radio modem embodying 
the present invention will be described which eliminates the 
above problem. As shown, the modem, generally 1, is made 
up of an interface section 2, a control section 3, and a radio 
modem section 4. As shown in FIG. 3, the modem 1 is 
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e„„„ec«d .o , persona. con,pu.e. or sin.i,ar da.a .e™,na. 

a PCMCA interface connector 5. Con,n,uni=a.,on data are 
.„nsferre. fron, .he -au. .ern,ina, 200 .o .he .oOen, . and 
sen. .o a ren,o.e s.a.ion via an an.enna 6 n,o„n.ed on 

' interrace secHon . ha. a C.S circ.. .0. a PCMO. 

>n,er,ace ci.«i. 20. n different Und, o, con,n,unica..n 

■ » -^n 1 to 30-n and a switching circuit 40. The 
interface circuits 30-1 to JU n, an 

. .. in is an attribute memory storing data 
CIS circuit 10 IS an a 

.nt^tive of the functions. performance and other 
1 0 representative of attributes 

I A.S shown in rivj. * 
a.ttibo.es of .he modem 1. As sno 

in I K> 30-n are smred in Uie 
of the in.erface circuiB 30-1 » 

circuit 10 a. respective addresses. 

The PCMCIA interface circuit 20 interchanges dau «•* 
, , ..e dau .ermina, 200 according .o the PCMOA a.re^men. 
e, under control conditions presorihed as a PCMCIA 
ILace. ^e interface circuit 20 e..cu«s a procedure 
p^eceding I/O (.npu./Ou.pu.) mode commun.cat on a 
ncludin. mode setting. Furfher. the in.erface crcuu 

the dau .erminal 200 an index number SI 
2 0 receives from tne a*i«» -in 1 

. . one of the communication interface circuits 30-1 
designating one of tne ^.u 

w a the specifications of the data terminal 200, 
to 30-n matching the specincai 

K ^1 therein and delivers a write-in signal 
writes the number SI therein, a ... .ve 

tn inform it of the writing of the 
S2 to the control secuon 3 to inform 

2 5 number SI. 
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The communication interface circuits 30-1 to 3 0-n 
interchange data with the data terminal 200 during the course 
of I/O mode communication, and each has particular access 
conditions. 

5 The switching circuit, or selector, 40, selects one of the 

communication interface circuits 30-1 to 30-n at a time. 
Specifically, in response to the select signal S3 from the 
control section 3, the selector 40 selects one of the interface 
circuits 30-1 to 30-n designated by the signal S3, and connects 
10 it to the modem section 4. 

The control section 3 controls the entire modem 1. On 
receiving the write-in signal S2 from the PCMCIA interface 
circuit 20, the control section 3 recognizes the writing of the 
index number SI and delivers the select signal S3 to the 

1 5 switching circuit 40. In response, the switching circuit 40 

selects one of the communication interface circuits 30-1 to 30- 
n, as stated previously. 

The modem section 4 modulates communication data 
received from the switching circuit 40 and sends the 

2 0 modulated data via the antenna 6. Also, this section 4 

demodulates communication data coming in through the 
antenna 6 and feeds the demodulated data to the switching 
circuit 40. 

In operation, the PCMCIA interface connector 5 is 
2 5 inserted into a card slot 201 (see FIG. 3) formed in the data 



- , 200 AS a result, the modem 1 is started up. The 

terminal 200. as a ^^^^ 

•„«i 200 accesses the modem 1 ana 
! — io„ ...face ecus 30-. 

30-« sterol m the CIS 

. ini to 30-n iMtcbes the interface 
circts 30-1 to SI 

«rmina. 200. the termtnal 200 _ 

..sunatins - tnatcMn. interface ctrcutt . the 

.™le when *e interface circu.. 30-2 
For example, whe S, 

tKi^ data terminal -i^vj, 
inttrface of the dao 

interface circuit 30--^. 
designates the interface pcMCIA interface 

„„n.her S,. U.e n.o.e» . wH.es « -n « 

section 3. ,„,i„„ 3 of 

Thi» write-in signal S/ inioru 

The write .^^^^^ce 

«f the index number Si m 
the writing of the mae ^^^^^^ 

Then the control section 3 delivers 
circuit 20. Then, tn ^^^^^^ 
• ,1 S3 to the switching circuit 40 and causes 
Signal 53 lo aft 9 As a 

le the communication interface circuit 30-2. 
example, the c ^^^^^ .^^^^^^^^ 

result, the switching circuit 40 ^^^^^ ^ 

) 30-2 to the modem section 4. In th 
enters into a communication mode. 

the path extending between the data 
held on the pam «„.,nication interface 

1 via the communicauo" 
and the radio modem I via tn 

. AO and modem section 4. 
circuit 30-2, switching circuit 40. and 
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While the above embodiment has concentrated on an IC 
card radio modem, the present invention is, of course, 
applicable to any other kind of modem. 

In summary, in accordance with the present invention, a 
5 modem includes an interface section made up of a plurality of 
different communication interface circuits. One of the 
interface circuits is selected which matches a data terminal as 
to communication access conditions. The interface circuit 
selected is connected to a radio modem section also included 
10 in the modem. With this configuration, the modem of the 
present invention is connectable to various kinds of data 
terminals each having particular access conditions. The 
present invention, therefore, allows a person to make the most 
of mobile computing resources by using a data terminal 

1 5 located at a destination, e.g., a client's office. The mobile 

computing promotes smooth data management meeting radio 
data communication needs, i.e., "communication at any time 

and any place". 

Various modifications will become possible for those 

2 0 skilled in the art after receiving the teachings of the present 

disclosure without departing from the scope thereof. 
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CLAIMS 

an in«rfa« section connected to a first 

• a nluralit, of comn,unicat,o„ interface crcu.ts 
and con,pns.ng a pl»ral.ty 
5 each having particular comm«n.ca..on access 

a radio n,„den, section se.ecively connectah e to an, 
„ne Of said p.ura.it, of con,.— interface ctrcu.t . a^a 
„,ec.i,e„ — g ot dentodniating » J 

, 0 data terniihai; and ^ ^ 

a control section for selecung 

, f,c. circuits matching said first data 
communication mterface crcum 

access condition, ana 
terminal in commun.cation access 

said one communication interface crcu.t to satd 
connecting saia 

, 5 radio modem section. ^^.^ 
, A radio modem as claimed in cla.m i, 

.a switching circuit for connecting 
interface secUon comprises a S 
said on. communication interface circuit to said 
section While hei.g controlled h, said con.o, section. 
^0 3. A radio modem as claimed in claim 1. whe 

interface section comprises: 

a CIS ciicuit playing fe role of an attnb 
spring data representative of at.hutes of said plur^ity 

♦ interface circuits; and 
communication interidv.c 
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a PCMCIA interface circuit based on a PCMCIA 
agreement and for storing an index number indicative of one 
of said plurality of communication interface circuits matching 
said first data terminal in specifications; 

said control section connecting, when said index number 
is written to said PCMCIA interface, said one communication 
interface circuit designated by said index number to said radio 

modem section. 

4. A radio modem as claimed in claim 3, wherein the 
attributes of said plurality of communication interface circuits 
include at least power source conditions and timings. 

5. A radio modem substantially as described herein with 
reference to Figures 2 to 4 of the drawings. 
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